grade repetition." The northeast region is extreme in its deprivation and, as such, is a reasonable starting point from a policy perspective. Further, we believe that many of the basic findings are transferable to other parts of Brazil as well as other developing countries.
The article begins with a short description of northeast Brazil, the laboratory for this analysis. Section II considers underlying factors affecting grade repetition including the availability of appropriate grade level instruction and the probability that an individual is retained in grade. Section III then turns to the learning that is accomplished through repetition. Section IV employs the basic learning and promotion data from the student panel to investigate the potential impact of mandatory promotion policies.
I. Brazil's Rural Northeast
Brazil is politically divided into five regions of which the northeast is the poorest.12 The northeast region encompasses 18% of the Brazilian land area and had about 30% of the Brazilian population in 1990. But it generated only 13% of the national product. Mean earnings in 1988 in the rural northeast were 28% of the national average. While 20% of the population in Brazil had less than 1 year of schooling, this figure jumps to 39% in the northeast. Moreover, in the northeast 39.7% of the population over age 15 were illiterate, compared to 21% for all of Brazil. Table 1 compares the Fletcher and Ribeiro estimates of repetition, dropout, and participation rates between all of Brazil and the northeast. It also displays the sizable discrepancies between urban and rural areas in the northeast. At each grade level, there is more repetition in the northeast than in the rest of Brazil, with the repetition rates in rural areas approaching double those for Brazil as a whole. Dropout rates rise across grades-something that is not particularly surprising given the low overall levels of completion and the increasing age of students. And, again, compared to other areas the rural northeast presents a bleak pricture.
II. The Causes of Student Repetition
This section provides separate analyses of two components of grade repetition. First, because schools with appropriate grade levels are not necessarily available in rural areas, we study the underlying causes for a school that does not provide advanced grades. By comparing schools that do not provide instruction past the second grade with schools providing at least fourth grade, we obtain some insights into the determinants of schooling opportunities for students. We hypothesize that school and county characteristics will be the most important factors affecting the probability that a school provides advanced grades. Second, we analyze the underlying factors affecting individual student grade repetition by comparing the students who were retained in the second grade for 2 years with other students. This allows investigation of the separate effects on student repetition patterns of student characteristics, family socioeconomic background, teacher and school characteristics, and community factors. These analyses are feasible using a unique data source which permits tracking schools and students over time-a key element in any analysis of student flows. The EDURURAL data set, the basis for the micro analysis in this article, was constructed to permit evaluation of programs funded by a major educational loan from the World Bank to the northeast of Brazil." The sampling design included primary schools in areas that received loans and aid and in areas that did not. All of the schools were located in impoverished rural areas in the states of Ceara, Pernambuco, and Piaui.
A difficulty in the sampling was that no special effort was made to follow individual students. Indeed, the EDURURAL data set was not designed to answer the two main problems treated here, that is, what are the causes of repetition and what are the effects of repetition. Nevertheless, the sample design of the EDURURAL evaluation provides a unique opportunity to address these problems. The design called for repeated follow-up of sampled schools, by visiting them initially in 1981 and then returning in 1983 and 1985. In each year, a random sample of students was drawn from the second and fourth grades in each school. It is possible to construct a panel, albeit limited, of students who were sampled in successive surveys. In 1983, of the 2,619 sampled students in the second grade 506 were sampled again in 1985. From this latter group, 127 students were still in second grade, forming the panel of grade repeaters that we use in this and the following sections.14 A. The Provision of Advanced Grades A prerequisite for school attendance is the existence of a school with appropriate grades of instruction and located within a reasonable distance. School survival from year to year is not assured, as demonstrated in R. W. Harbison and E. A. Hanushek. Additionally, given that a school has survived, it is important to know whether it provides grades for further progress. A student cannot progress in a school that does not provide advanced grades. The absence of advanced grades has obvious implications for repetition patterns.
The sampling scheme of the EDURURAL project does not allow investigation of the general question of what determines whether or not a school exists for any individual student, but it does allow tracing the history and analyzing the existence of a fourth grade for those schools sampled. To do this we use a probit model to capture how school grade structure-as measured by whether or not the school provides the second grade as the most advanced grade-is affected by various external factors. Table 2 summarizes the results of estimates based on the school sample from the EDURURAL data base. The explanatory variables used in the models can be divided into three categories: school characteristics, county economic conditions, and governmental support. For expositional purposes, the results of the estimation are translated into estimates of marginal probabilities evaluated at the means of the separate variables. (Variable definitions and full probit models are found in the Appendix.) Two school factors are systematically related to the terminal grade in the school. Schools serving a larger number of students and schools with better facilities and equipment ("hardware") are more likely to have a fourth grade (i.e., have a lower probability of ending at the second grade).15 Schools with satisfactory facilities and equipment are more likely to provide a complete grade structure. Further, schools located in the teacher's house-a type of school with only minimal resources and support-are more likely to end at the second grade, effect may in part reflect the rather crude measurement of local conditions. Local conditions are measured by the percentage of families that sell a portion of their crops and by the percentage of families participating in the Emergencia program-an employment program related to the severe droughts in the northeast that limited agricultural production.
The remaining factors relate to the organization and governance of the schools. Differences in support staff were not significantly related to the school's grade structure. Specifically, beyond paying for the building, teachers' salaries, and instructional equipment, governmental support for schooling typically involves both routine managerial control, inspection, pedagogical supervision, and technical assistance. The Orgao Municipal de Educaqao (OME) is the specialized county-level government agency established to institutionalize these functions of education administration. The specific measure of OMEs is an index including both quantity and quality of staff, but variations in this had little effect on the underlying probabilities of grades beyond the second grade. Of the measures of state and program status, the only significant difference was found in the EDURURAL program counties of Ceara', where schools were much more likely to end at the second grade. These estimates, which are compared to nonprogram areas in Pernambuco, indicate that schools are 24 percentage points more likely to end at the second grade in Ceara areas covered by the EDURURAL program. However, the underlying reasons for these differences are not known.
B. Influences on Student Repetition
Whether or not individual student performance is related to repetition probabilities is a central issue in our analysis. This is extremely important for policy purposes because it offers insight into how to assess different proposals for dealing with retention rates and their mirror image, promotion rates. Specifically, if retention is only slightly related to actual student performance-that is, the student left behind are about as good academically as those who are promoted-then high repetition rates and high dropout rates may indeed represent wasted resources. Direct regulatory efforts to lower this wastage and increase promotions might well be called for. On the other hand, if repetition is highly related to student quality, decreasing the rates of repetition by continuing students with lower performance yields much lower benefits.
The analysis again employs probit techniques to compare the second-grade students who subsequently repeated the second grade twice with those students who followed some other path-that is, those promoted to the fourth grade in two years, those who dropped out of school, and those who are in the third grade. Of course, the comparison group of students is not homogeneous, and the policies for dropout students are surely different from policies for repeaters. Nevertheless, this initial analysis allows us to focus directly on the issue of repetition.
Another important policy variable is whether a school provides the second grade as the most advanced grade. If a school does not have a fourth grade in 1985, it is impossible to sample a student in this grade. More important, the student has no place to go in that school if promotion is warranted.
The repetition model, estimated by probit techniques, is summarized in tables 3 and 4. Again, for expositional purposes, the results of the estimation are translated into estimates of marginal probabilities evaluated at the means of the separate variables, and the estimated relationships are divided into individual factors ( Because of the random sampling of students in the schools in each year, it is possible for an individual to be retained but not to be included in the sample. To deal directly with this, the probit model includes the number of students in the schools, since the probabilities of being missed by the sample are directly related to the number of students in the school. The school size measure (not shown) is signifi- directly affect repetition probabilities. Students in families with, for example, better-educated parents are expected to be less likely to repeat a school year than those whose parents have less education or are illiterate. There is a greater probability that students with higher previous achievement will be promoted than students with lower previous achievement.
The most interesting part of the model displayed in table 3 is the relationship between second-grade test scores and repetition probabilities." As shown in table 3, lower test scores consistently lead to greater repetition probabilities; this suggests that promotion has a basis in merit. Each 10 points on the Portuguese achievement test, which has a standard deviation of approximately 25 points, decreases the repetition probabilities by about 1%. The effect of the mathematics achievement test is half of this. Since the mean observed repetition rate in the sample was only 4% in 1983, these merit effects are significant. These results also confirm the findings in Harbison and Hanushek, where achievement on the second-grade test was found to be positively related with the student's on-time promotion probabilities.
Repetition probabilities are insignificantly different for girls and boys and the student's age also has no effect on repetition probabilities. Both are surprising because these two variables were found to affect the student's on-time promotion probability (see Harbison and Hanushek). Mother's and father's education are also not significantly related with the repetition probabilities, although they do influence student performance and thus are implicitly important.18 Grades provided by schools. As described previously, the availability of a school with advanced grades is not assured. Our specific concern is how significant an incident of repetition is when related to lack of other schooling opportunities. Simply stated, a student who was in the second grade in 1983 cannot be promoted in schools where the second grade is the most advanced grade provided. Our probit model includes a dummy variable which equals 1 if the highest grade provided by the school is the second grade and equals 0 if the school provides grades for further progress. It is not surprising that students in a school where the second grade is its highest grade are constrained in their promotion probabilities. In fact, students placed in such schools have their repetition probabilities increased by 2.3 percentage points, which is huge compared with the mean observed repetition rate in the sample of 4%.19 Economic conditions and governmental support. As summarized in table 4, students in richer counties, that is, counties with a higher socioeconomic index, are more likely to repeat a year. We do not have a clear explanation for this except that the opportunity cost of attending school in better-off counties is higher and thus students are more likely to be absent. Unfortunately, we lack direct information on absenteeism. (The alternative view is that wealthier counties can better afford to make investments in schooling-a hypothesis predicting the sign opposite of that observed.)
The primary organizational measure reflects the quality and quantity of personnel in the OMEs. Students in counties with better OMEs are less likely to be retained in the second grade. There are also distinct differences in repetition probabilities across states, as shown in table 4. The repetition probabilities in Ceara are clearly the highest among the three states. A student in Ceara has a 4.7-percentage-point higher chance of repeating the second grade than a student in Pernambuco (the comparison state for this analysis). Piaui also has a 2.7-percentage- point higher repetition rate than Pernambuco. Again, we cannot offer any specific explanations for these differences.
C. Summary of Repetition Factors
According to our statistical analyses, grade repetition has two major components. First, government provision of suitable schools with grades for student advancement is a prime factor. Other things being equal, the presence of grades beyond the second grade is an extremely strong determinant of student advancement. This suggests that government intervention to insure appropriate schools can have a powerful effect on repetition and wastage. Firmly established schools with adequate facilities, things that the government can influence directly, are required. Second, student achievement-as measured by mathematics and Portuguese achievement tests-is a key determinant of repetition. While some have suggested that repetition is based on factors other than student performance, such as local politics, the evidence points directly to the role of student performance.
III. The Achievement Effects of Repetition
Discussions of repetition tend to neglect one important aspect of the issue: students who repeat a grade are in fact attending school, albeit in the same grade as previously, and would be expected to learn something during the experience.2 While this may be a very expensive way of organizing the learning process (the subject of attention below), it is nevertheless inappropriate to assume that repetition is pure waste.
A simple look at the overall achievement scores suggests that repetition does have noticeable learning effects. As shown in table 5, the mean achievement scores of the second-grade repeaters in 1983 This analysis pursues two parallel lines of inquiry. First, we refine the estimates of the achievement gains from repetition presented above. Second, we explore whether individual student differences in achievement after repeating grades can be explained in terms of student or school factors. The overall framework for analysis follows a quite standard input-output specification for the educational process, but one modified to incorporate information about grade repetition.22
The achievement of a given student at time t (A,) is assumed to be related to current and past educational inputs from a variety of sources-the home, the school, and the community. To highlight some of the important features, we use a general conceptual model such as
A, = f(F(t), S(t), O(t), Et),
where F(t) = a vector of the student's family background and family educational inputs cumulative to time t; S(t) = a vector of the student's teacher and school inputs cumulative to time t; O(t) = a vector of other relevant inputs such as community factors, friends, and so forth cumulative to time t; and Et = unmeasured factors that contribute to achievement at time t.
The approach is to measure the different possible inputs into education and to estimate their influence on student achievement. This conceptual model explicitly incorporates a stochastic, or random, error term-E,-to reflect the fact that we can never observe all of the factors affecting achievement. The estimation problem is simplified considerably if there is information on achievement at two different times, for example, at time t and at an earlier time t*. It is possible then to include the prior achievement as one of the explanatory variables in the regression and to concentrate on the specific inputs over just the period t to t*. This formulation, which is often called a "value-added" specification, gets around the lack of measurement of past inputs into the process and of other individual specific (but constant) factors such as ability.
A. Learning through Repetition-Cross-sectional Evidence The simple differences in means for repeating students compared to all students (table 5) can potentially misstate the learning effects associated with grade repetition. When repeating students have special characteristics or school circumstances that differentiate them from other students, the difference in means will misstate the separate effect of repetition.
We use a cross-sectional analysis of achievement differences to estimate the effect of repetition on student learning. Specifically, standard models that include student, family, and school factors are supplemented with information about repetition. A dummy variable which equals 1 if the student is repeating a school year and 0 otherwise is included to capture the independent learning effects of repetition. We estimate this model for second and fourth grades in 1983 and 1985, using the two achievement tests (Portuguese and mathematics) as dependent variables.
There are some obvious problems with this approach, and thus it should be viewed as a crude approximation of the effects of repetition. Three problems arise. First, repetition is not exogenous but is itself affected by performance. This implies that causation runs in both directions and that the estimates of the pure learning effect of repetition are biased. Second, the repetition measure does not indicate how many years had been repeated. Instead, it indicates only whether or not the student was in the same grade as the previous year. Therefore, it averages together varying amounts of repetition. Third, because of the structure of the EDURURAL data set, it is not possible to estimate the effects of repetition within a value-added context; such estimation can be done only in cross-sectional models. This heightens the chance that the estimates of the effects of repetition will be contaminated by other factors that are mismeasured. Table 6 summarizes the effects of grade repetition on school achievement. It is not surprising that repetition is significant in most of the cross-section models employed here. Only for the second-grade specification in 1983 for Portuguese and mathematics achievement is repetition not significant at the 5% level. According to the estimates, by repeating the second grade students can raise their achievements by 2.6 points in Portuguese and 4.1 points in mathematics. In the fourth-grade estimates, the effect on mean achievement ranges from Note that these are the net relationships between achievement and repetition. If students who repeat begin at a lower level of achievement than those who do not repeat a grade, the period of repetition is more than sufficient to make up for the average starting decrement. After repeating, these students have higher test scores than those who did not repeat, holding constant family background and other factors.
This achievement, however, has costs. The student must spend at least one more year in the same grade at school. Beyond the increase in opportunity cost, the direct costs are not negligible, even in an area where the student cost is low. Assuming that all repetition lasts only 1 year, the average of direct costs in raising 1 point in Portuguese (mathematics) through repetition in the second grade is US$11.40 (US$7.23) and is US$6.67 (US$7.14) for repeating the fourth grade. While these costs may look small in absolute terms, they are large relative to the average student cost in the rural northeast, which is only US$30.00.23
B. Differential Learning While Repeating Grades
From the previous analysis we can conclude that students learn when repeating. We cannot conclude anything about which factors may be most important for learning during the period of repetition. Here we consider directly whether there are systematic learning differences among the grade repeaters by estimating value-added achievement models for repeaters. We use this specification in the special matched sampled 1983-85, where we could find 127 second-grade repeaters.24
The results from these regressions (table 7) give us little guidance about what can improve the repeaters' achievement. Most of the variables used in the model are not statistically significant at the 5% level. The main result is that students' previous achievement is consistently related with their achievement after repetition. This, of course, is not a surprise. In short, we do not have a good explanation for what makes a difference in the achievement of repeaters. Beyond previous achievement, only students' age appears to be consistently affecting repeaters' achievements. The effect is negative; that is, older students do worse than younger ones. Mothers' education, which was consistently significant in the general achievement model (see Harbison and Hanushek), does not appear to have any influence at all for repeaters' performance. The same holds for fathers' education. These results are summarized in table 7.
The typical student in Ceara learned more over the period than the typical student in Piaui and Pernambuco, the other sampled states (see Harbison and Hanushek). This does not prove true for repeaters. Repeaters in all three states perform evenly. Despite huge repetition rates, none of the states appears to have any special program for them or, if they have, such programs do not appear clearly beneficial.
C. Summary of Learning Effects of Repetition
The central finding from the examination of achievement is that repetition does enhance a student's learning. On average, while students who repeat are below average in performance before repetition, they move to above average after repetition. Therefore, repeating a grade is not pure waste, as some would suggest. On the other hand, it is a very expensive form of schooling. Among repeating students, there is, however, no information on what specific factors determine differential achievement. This is different from the evidence from the United States where achievement is found to decrease with repetition. The argument made is that repetition sufficiently lowers a student's self-esteem so as to negate any learning during the repeated year.
IV. Mandatory Promotion
Mandatory promotion is sometimes suggested as a means of reducing the resources wasted by high repetition. Indeed, if promotion and its mirror image, repetition, in the system are not highly related with the student's school performance, then a mandatory promotion policy could diminish the wastage with perhaps low cost to the educational system. This, however, is not the case that we found in our data; promotion25 and repetition were strongly related with student achievement. If such a direct linkage is the case, we would expect mandatory promotion to lower the effective level of achievement associated with each grade, thus lowering overall school quality.
Nevertheless, the policy prescription cannot be decided on a priori grounds. The high repetition and dropout rates observed in the Brazilian school system, especially at the primary school level, increase the cost of getting a student to any set completion level. This results simply because money is spent on people who never, or only very slowly, progress through the system. Therefore, it is worthwhile exploring this problem to try to infer what would happen if students who fail under the current system were promoted. At the very least, this allows for a more accurate description of the trade-offs. A central question is how student achievement is affected by repetition and, inferentially, by mandatory promotion. Our previous analyses gave some indication of the average effects of grade repetition. Here we pursue another logical approach, investigating in more detail the entire distribution of promotees and repeaters.
A total of 3,944 students were sampled in the second grade in 1983. Of those, 506 were sampled again in 1985; 127 were still in second grade, while the other 379 had been promoted to the fourth grade. Table 5 provides the means and standard deviations of the Portuguese and mathematics achievement scores in the second grade for students repeating the second grade. (We were not able to obtain data for third graders.) In contrast, the students promoted on time to the fourth grade had average 1983 second-grade scores of 68.6 and 56.8 for Portuguese and mathematics, respectively. Thus, they were .2-.4 standard deviations above the mean instead of .6-.8 standard deviations below the mean as the repeaters were. By 1985, however, the means for the repeater group were slightly above the means of all students in second grade. While close, they are still behind the group that is promoted after the 2 years, and it took them 2 additional years to catch up with the grade average.
We can also go beyond the means and look at the distribution of performance. those promoted overlap to a significant extent. This suggests that one crude analytical approach would be to project fourth-grade achievement on the basis of where each child falls in the distribution of those promoted. (For those promoted the distribution of fourth-grade scores in 1985 is known.) Such projections clearly make very strong assump-tions. Significantly, they assume that the previous achievement is the only thing that influences promotion and subsequent fourth-grade student achievement. Such assumptions are almost certainly false, but this approach gives us some notion of an upper bound on achievement under a mandatory promotion policy.
We estimate the achievement or, at least, a range where achievement in the fourth grade will lie, if each student currently repeating the second grade were promoted. We begin by splitting the initial and final distribution into six subgroups: Z-score < -2; -2 < Z-score --1; -1 < Z-score 5 0; 0 < Z-score < 1; 1 < Z-score < 2; and Z-score > 2. We then calculate transition probabilities based on the experiences of the promoted students. Finally, we apply these transition probabilities to the distribution of second-grade scores for the repeaters. In this latter estimation we actually employ both the preand postrepeating score for the students. In other words, the use of the prerepeating scores relate to a pure "mandatory promotion" policy. The postrepeating scores relate to a modified plan of a fixed number of years in each grade. Table 8 shows the transition probability matrices used for Portuguese and mathematics performance. These come directly from the matched sample of on-time promoted students.
Figures 3 (Portuguese) and 4 (mathematics) display the results of this estimation. The solid lines indicate estimated fourth-grade scores with mandatory promotion from second to fourth grade and with promotion after the 2 years of repetition that are observed. These are compared to the actual fourth-grade performance of the students who were promoted (dashed line).
Two key findings emerge from these estimated distributions. First, the "current promotion" group-those promoted normally by the standards of the schools-do better than the repeaters. This is not particularly surprising. Second, the mandatory promotion distribution, derived from inferring the fourth-grade performance of those repeating based on their initial second-grade score distribution, looks reasonably close to that obtained for delayed promotion (i.e., after repeating for 2 years). This is especially true for Portuguese performance, reflecting in part that mathematics performance appears to improve more than Portuguese performance through repetition.
Since the delayed promotion is very costly-the full cost of 2 years of schooling-mandatory promotion may be an effective alternative to the current system. This is, it must be emphasized, just a second best policy. The first best policy is to improve the quality of primary schools so that student achievement is increased directly.
One group of repeating students-students who perform well on both the Portuguese and mathematics tests-is of special interest. In our 4• sample, 14% of the repeating students were above the mean performance on both tests when they initially took the tests. When we investigated their circumstances, however, we found that 13 of the 18 students were in schools that did not offer instruction past the second grade. This again underscores the room for alternative, quality-improving policies.26
Of course, these findings must be highly qualified. It is quite likely that promotion involves other factors, observed by the teachers but not measured by the tests, that affect the learning of students. Therefore, inferring that the repeaters could acquire the third-and fourth-grade material at the same rate as those promoted on time is undoubtedly an overstatement.
V. Conclusions
It is impossible to ignore the problems of grade repetition in developing countries. The consistent pattern of students' being stuck in primary grades with the concomitant demands on scarce educational resources commands the attention of policymakers in most developing countries. Yet, despite its importance, extremely little is known about either the causes or the effects of repetition.
This article provides a systematic investigation of grade repetition in rural northeast Brazil. Employing a unique data set that allows observation over time of the same students, it is possible to estimate the determinants of repetition. Further, the educational effects of repetition are open to analysis.
The results are straightforward. Two factors are most important in determining repetition. First, student achievement levels are very important. Low performance-not other less educationally relevant factors-is a key element. Second, governmental policy as evidenced by supplying advanced grade levels in the schools is central. Simply put, if there is no place to go, students will stay where they are, repeating primary grades.
Repetition also has a direct impact on achievement. Repeating the second grade over a 2-year period moves students from between .5 and 1 standard deviation below the mean to a position close to the mean in achievement. But this is an expensive policy, and it is quite likely that there are alternative and less costly ways to improve achievement.
Mandatory promotion policies would produce lower achievement in later grades (because there is learning that goes on through repetition). On the other hand, while mandatory promotion appears undesirable to a policy of improving school quality, it does seem superior to the current unguided repetition policies.
These results, nonetheless, are based on rather small and less than perfect samples. The dearth of information about the entire process of promotion, repetition, and dropping-out behavior implies that informed decision making is extremely difficult. is not substantially affected by limitations on grades offered. A total of 42 students in the sample of repeating students was found in schools ending at the second grade, and these students were distributed across the entire performance distribution. Therefore, when we duplicated the mandatory promotion analysis with the grade-limited students eliminated, we obtained the same qualitative results.
